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PURPOSE: To obtain a multilayer coating film which consists of a cation electrodeposition 
coating material, chipping-resistant primer, and org. solvent-base coating material and has 
good finish state and excellent chipping resistance, etc., by specifying the weight decrease 
in the coating film during heating and curing the cation electrodeposition coating. 

CONSTITUTION: The surface of the uncured coating film obtained by applying a cation 
electrodeposition coating is coated with a water-base primer. This primer is obtained from 
a polyurethane emulsion by extending chains of polyurethane prepolymers containing 
carboxyl groups in the presense of a water-base medium. Further, an org. solvent-base 
Inner-coating or top-coating material Is applied on the water-base primer. Then these three 
layers are cured at one time to form the multilayer coating film. In this process, it is 
specified that the cation electrodeposition coating material shows ^10wt.%, preferably 
about £7wt.% weight decrease In the film during heating and curing the electrodeposition 
coating film after water is removed. Thereby, the obtd. multilayer coating film has excellent 
adhesiveness, moisture resistance, curability, etc. 
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[0 05 8 ] 5 6(C, ^(Dffe<Dt£147K^;S:WTe^t^!B3 
tbX. f-hy^^Jliy'J^-b. 7* h^xf-;U>";^ 
-h. y h U-^ h+>^>'^>. y h yx h=^t^ 
i^7>. t^^^>'Ut^y h^^i^t^7>. 7xx;Uht;yh 


«FPa¥6-4 1 78 7 
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t KD+i/x^jH2;l/p-x, T^'j>iU5i<';3i-^jl.«} 
l§. x^u>-r »;;i/TJi/:3^;bifca^1MH§. x^u> 

^*^x;j<=<^Mt3n/cfc(Dr*orfcML5:^&i\ * 

[0 0 5 9 ] ii^. ±idr£tt*m^^"r ^smfb^^ 
P3J&ffJtCL. ±IBSB^5^x>j<+MbiB5. m«4-lfx;U 
V^P-^^^HrV- 1 - t^i^ 4- t'x>!bi^>7p 

[2. 2. 1] 3-yf-;b-4 (S;ctJ5) -t-7"P 
^x;U- 1 -^y^p^+-fe>:t+5^F. 2. 4-S/d3: 
1, 4'->^y^;l'-4xrx;l/- 1 -i^:j7p«^^^-fe>:t 
+>>F. 4-b'x;US^t!7P [2. 2. 1 ] -^^'f-^- 1 
-:r=*^^'K (b'xjl/yjI/;K;l'^>t=^i^K) . 2-^^ 
4 - V^'P^'n'xjU- 5>d7 P-^=^-fe>:t + >^ Fi^j:<!:' 

iHS|55Jx;l<+MbiatCg2?^d:CiffeCDx;j<+Mb^1«3^{)f 
x^U>*+1^^F. :/Pb-U>3f+-9'-Y 

:t+f'H^F. X^UVrt + 't^'Y FI?(D^e&flI{b^!t?5C0M 

fb^; 7U.^b^yiye^;i'X-f';u. 2 -x5^;u^+v;i' 
y';t/5;?;!/x-f';U. y5^;l/^yi^i;?;l/x--f;U, 7'^ 
;iyy >'>^;l/x-'r>iU, 7 xx;uy'; i/i^;l/x-'r>!l/|§^ 
cD^yt^t/;i/x-f';Kb^:^ : r^v;i'BSv ^^^'V^u 
J: ^ rj:-:fmmmmt;)iyf^>m(0{f y v>^;Uxxf-;u 
^b^tliS. 4-x^+>/>>^p--.=^t^;U^^;P 
^) T^y U-hJ^j:^CDfl§]SS;:t^>'^>»$^b'x;U 

[0060] ±^^mmm^mt. si5»x;i<=^^MbiBj«r* 

?4fcU< t3:i^^«cci£c;r^(DffecDxjj<+Mb^«:»ffl 
4b'C:f ^^cDfte(Dx;j<+ v'fb^coti^^Xtb^tigWCciS c 

m^m^wi^^$>fc^mtm^^ (^) (x) coi^ 

rn?&^lSWS^Ifca^¥:^2iB«±. W^L.<t3:3<S 
J:0»*U<l3:4ffltt±Wr'Si6Hrtrji^Ci 

[0 0 6 1 ] C<D<:fc^CCLTf#^n6iS (^fc) fi^ft<0 
IJrjpi^^if Sjj-l55tC 4 0 0-100. 000.1ttC7 
00--5 0. 0 00. ^6^^7 0 0-^30. 00 0(015 

[0 06 2 ] gaSa^SPEtc^. -«tcWiJ«<D#fiTCC 
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TJl/*';^)SrJl/3 7- US: KOH> NaOH^Or 

Jl^'jm-.BF, , ZnC 1, , A 1 C 1 , . SnC I 

i^SCCJtL-C-flStCO. 00l~10«S%. Jf*l/<» 

0. i~5Sfi%©i5HrtT?fieffl-rsc<!:*Jr*?>. IS 

S3*^Sfc:SS«-)l5{C*^ - 7 0 -it^j 2 0 0 'C. *f * U 
< itm- 3 0 -C^^ij 1 0 0 'CCffiHrtrS.^.. JSl&«if 

[006 3] ^mm^Wicmmit^ ( s ) {ca-:J< 

^+Mb-r.s.c<!:(c<j:oTi!j<+->fl9fli (ii) *i^#e>n 

■5. :iSiiS^©i!}<+Mt«««I^«jS^, K^^^• 

i^+MtS[£;©is©?§!««effl©wsi-?'5it-s 
S«. ffli<»S»g-?>ISif4!ejtttciE;Drfflaillg-rsc<!: 
*s-cts, x;j?4=MbJSit.©*ffK:J:-3-r. M4SiSS 
^ftttKo-MifS^© ji Mb i la|B#{cSiJS)Er.*5tec 

9. ^tt3n/cg»!aj!>5> i*+i/«fl§ (II) (om'p 

TiB«jS©a^Sit>s*ife>n> cntt^fi!cL./cx,-j< 
[fbi 1 ] 

,0- 

/h > 

«0)J-CH3 

(0064] cn6©^ttSnfcg»S*i^*4aUbm 
«x;j<+MbS'J©SS> x!l<+MbSiJi^lSfflS©*;i' 

[0 06 5] C©J;'5KL'-C{f 6n.2)X^ + ->'g}fl§ (i 

I) ©i!i<=i^ix^fi«-fl$«: 1 0 o~2 , 0 0 0 . IfJc 
150-500, $6Ki so-asoroiffiHrtt?*^ 

[0 06 6] C©J;^Aj:x^+>/<iHg (ll) ifCKTtj 
ISD°D*>i!efflBltg-C&0, mtfEHPE-3 15 0. E 
HPE-3 100. EHPE-1150 {9A-\zMt^ 


(9) !RFra^6-4 1 7 8 7 
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[^bi2] 



10 XaWtSS-C*!?. n{S2Jit±f AO. »*0 

[0 0 6 7 ] 02©ijji:^a : mxiti, msm^mt-^^ 

(S) K:^*tiSr:S*S^©^^^Vj:<ife2ffl€rXjJ< 
+Wbl/. ^XC>-Cx#=<=->S*i«#'r-5J:^«:raJBS^ 

[ 0 0 6 8 ] ±12 1 ^>^^*/c^3 ^FJ«32 ffl«±©x;j<=t''> 

SS©TI2{b^Wf^^e^CC/iR34T,S. 


[^b 1 3 1 



40 

[0 069 ] mmicit. ±iexsx+ix{b!^© i «jiii± 
mtim 1 ©iii§:^^ra'^fc® iisifil(c or. ji:>SK: 
mcmmi mm^mb. pass^RfE^rff^jri^x^ 

K:J:Ox;J<+i/ttj|§ (11) iSrffS. JglS:-^<f±$-»*SCc 
tt. «iSfiJK:<fc^,#)R. ?ft*p^ffiS©^S*sfiEffl-r«)Ci 
50 *i-c*s. c©i!(jg5E(»K:tet,»r*>irfBffe©xjj<+->{b 


(10) 


imw-e-Ari 7 8 7 
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[0 07 0] c^Lxmfitimimmm (u) m 
ease (-f) s/c« (n) rij^snsj^sP+i^a^wwii 

[0 07 1 ] C©4:^«:bt:t#6n-2.PBSIS^» [Sl^t 
B§ (II) ] ©Sl!¥JS^^^a«-)K«:4 0 0~ 1 0 . 
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^i)mib<. ttc. x^+i^SI|«-fl3iCl 0 0~2, 
000. itttCl 5 0-5 0 0. 36K150~2 5 0© 

[007 2] msommm ■. m-f^^'picx^f^^um 

Ha^ ( 1) ~ ( 1 2 ) liCfnti><Di)i$>lift>ti^. 
Hbl4] 


000. #{C700~50, 0 0 0©®HrtK:*SCi*10 

l' It 


CHj»C - C- 0 -Bi2- 0 "Ql^^O 
1 ' II 

CH2-C-C-0-Ri2 -|^^o 
R,lO 


Ri,0 


0 0 


CH2=C-C- 0 -R,2 -jQpC-O-CHjJ^j 

R,iO 0 
l' u P 


R.jO 
I n 


CHj-C-C-O-Riz-CH-f^j 
HO 


(1) 


(2) 


(3) 


(4) 


(5) 


C6) 


(7) 


(8) 


(9) 


HO 


litis] 
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R„0 

I II 


R„0 


(h) 


OH HO 

a I Ml 
CHg'C - C - 0-R j2-0-C-N'R js-N-C-O-R j2 


-4 1787 


20 


(11) 


R„0 OH HO 

I II t I I II 

CHg-C - C- 0-R ,2-0-C-N-R, 3 -N-C-O-R ,2- 


^t>ir. ) 

[0 07 3] ±ses^tti^+^'t-^-7-{cfc(,»r. R 20 
„ d; -5 -c^to $ n €> ^^fK 1 - 6 © 2 ffl©fliI»iK^^ b 

**SiLr». i:«<*xw^iiesi«t^©T;i'+u>», 

«a|^«^g'U>. X9^P>> 7'Db'U>, 

0©2ffi©^<t*5RS<i:L/r«. 

yg'ix>. i^^uv, 7"Dfw>> f- f-'7J<?-u>, X 
?-;l/x5^U>. •^>i?^g^U>, ,1<V 
yf>l/>, 7*xu>, 
[{tl 6] 


o - 


CH2 - 


30 


[0 07 4] ±ia-«3^ ( 1) - (12) r^sn^a 

iyiy^U^^i^)lj>i^)VT^^)\y-h^<i::^3, 4-x 

XmmOMETUB. AETHB (\.^rtlhm&^) ^ 40 
:?&5«>tf6n. cn6«l^"rn*>l5iB^ (^) tfcitt 
(o) "C7S3nSx;J<+t-S^WWt6S^WLTli^fc 

K *>»^14x* y V ^ <b L rfiEfflr * *o 

c 0 0 7 5 ] fi^x^i<=^t^*y •7^j&:»6a«n€> 1 a 
(II) ^m^t^ctf)^v^6i)K "to^mtom^T- 

[007 6 ] ±IBffi<Z)®^tt^iafP^y i 

f#6n^ (^*) m^mcmttimm^cjtcxmm^cm so 


(12) 


[0 07 7 ] (a) r^yjl/KXt^^^^ y-'HtCDxX 

;l/xxr;^ ; r^y;UK^ h^iyy^Jl. ^PP^J)Vm 
^'bMp' h=^^^'X^;l/, rd^yjl'Kxh+e^'/f-;!., 

^yjw^x h^>''/^;u^(Dr^ y;i/KX«^^^y;u 

mo^W^Z^l 8CD7;Ur3^^>T;l/+;l'XXf';U ; 7 

y;ur^yu-*h. ry;i'y^^y u-h^(DT^y;u 

KX^J^ ^ ^ y ;i'^cD^^S2 - 8 C7)r>»b^x;ux;^r 
;U ; t Ka+i^x^;UT^ y t Kn+i^x^;i/ 

jrf^^yu-h. t y t 

Kn+s^:/af;u> y vmOTP y JbKX^-*' 
y;ug^cD^^|J[2'-8(Dt KP^^r;u=^;ux;<r 
;u : Ty>'Ut^^'x^;ur^y r y.'U^=^^>^ 
^ y h^or y 3? ^ y ;uffi(Di^SSS5 

3-1 8 0r>iU'!7"x;l.:t':^vr;b+;l'XXf^;k 
[0 07 8] ( b ) t'x;l.3?#iK{k^^ : fi^J^«. X ^ 

[007 9] (c) 3i<y:tU>'^>»<t^jg5:{?ij^^3;^ 
•/^t;x>, -/V7'u>. :5^nP7'u>o 
[0 0 8 0] (d) ^(Dffe : ypx h y;u. 

;^'^:^'>'^'^yv- (i^x;Mb^^ia) . i^x^u^'Pb'^f* 
tr:^;^tv^'^^^, ^y ;^77'p^i^ h>if(^fc 


02) 
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[0 08 1 ] fi^J.^+'>*>'-7-iffiO«^i4;FIS 

(II) Ol^^**)fi:0i'1<^i'»^ffWte 
S*J3FlijiJ>Aj: < i *> 2 ffl, mb< itW-i^ 3 ffl«±. J: 

xmmtifcifyicu. !^(cSi^+*^«)!i (II) mm^ 

J: 0 Sf$ L< « 2 0 - 1 0 0 S»%©®fflrt ift S i ^ 

[0 08 2] ±ieig3cDiiji:??ffitcj;^rf#6nsx.-i< 

5>tict± t z) iytiA^m-^mmiom^-c e o ~ i s 
siEB^rawjim 1 ~ 1 ommmatti>ci 20 
x-'f)i>?^im. mitmmm 

>'/>()V, t - 2 -X^;l''^=1=1f 

y f-^W/'? 1/ D X h ij ©T vZ-fb-^igJll^^-r C i *s 
■C^2>. 30 
[0083] ±ie»3 ©t{®«S)©X!i<+'>W§ (II) 

«. ii^¥^»^=■a*l-^l5^ci!!i)3 . ooo^ifisjioo. 0 

00©$GHF*9{C*^feO*5*fSt<. !Kf(C4. 000~ 
1 0. 0 0 0©fiHl^{CibS4>©*sj:0jifSLli, 

[0084] ±i2Ufcg|^bffl«}Jig (II) ©«-c. iSb* 
'J<7'-ffl(c«Wa s * ? :t>m«^*4© J: ^ &i«S© 
tt^*5S5}?$tx€.ffiji{cfflt<»^©{cjiLri^S©«. 1 

fi*JW*L/<Wl 0 0~2. 000, J;0*f*l^<«l 
5 0^5 0 0. !H«:i5 0~2 5 0®«SHrt{c*0. 
L't:|!{3pi^:3^ft<>iW*L<«4 0 0~l 0 0, 0 0 
0, J:OSf*ly<«700~50. 000. 
<«700~30. 0 0 0©EH(^«:4>Sfc©-C*S. 
[0 08 5] ig!{bffl«}fll (II) ©i^fflS«, ffll^^Si* 

iSBi (I ) ©aiiccit.G-c. */df6ti^^i8*5??aa<b 

•ri.©{Cj2>S^j:S^>ft7!iS;'7g^:t>mi^l4©S«tt?: 
^•C«:*5!5:l»«:;*dl©i5HF*J-Cjifim^;S.-5 C i*J-C*S 

-i»{c«Ji{bffl»tiii (n) (ommm ( i ) (c*f-r so 


m(i¥6-4 178 7 
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•5H^^©S*i:b755 0. 2~1. 0, mcO. 2 5~ 
0. 85. Shicmtb<m. 25-0. 65©KH 

[008 6] mmmj\^ (id ©-gp*5S(*i^)ii ( i ) 
[ 0 0 8 7 ] *K L-cm^mm ( i ) isib^iuflg c 

I) *>6^t.5MfiS!g}a*?-:i->li«Mf4 (A - 1 ) 
[0 08 8] iS^*4 (A- 1) ?:PS!|-r2>fi:«. m 

«. mt^m^ ( I ) i5g{bmfl§ (II) ^m^Ltc^k. 

mis, h V*:v 'J>SflS. ^r-Yi-oAKiS. SliS, 
KiS. ifi®!*Ji't"f A. ffiififbia, «Stl8, ^S14 

[0 08 9 ] #(c, (A - 1 ) K.j:i>mmmm^\ 

6 0°CiilT©fiia-C+^«:iS{b-r&<fc'5K-r*(c:B, §8 

x-t;A{b^ti. •7>:^>'fb^, ^{b^, mmit^ 

mt^i, 1 sfc L < «2ai':i±©#fli{b^!Bj4«!«5i u 
■ri35Jra-rsci*5W^-rAe, cne.©^Sfb^«9©A 

«:0«il/-C, m«, i^;l'3xr:7A7-fe5^Jl'TH2 h:*-- 
©+u-h^b^!a: /8-b KP=1^->T5ytSji^Wr* 

^b^!B)iKMa (II) mu~ i-imm^m: 2-x 
#Ki8, i^KiS, ?LB^is, yyn-jPKis, ;i- 

[009 0] ±ia^Bi{b^ie?«. m^m^it ( 1 ) igfb 
mm^ (II) i©^ttHjf5^>*fi«c*t(., ^ii^^^As 

-IKK: 1 0 M%«T. »S 1/ < « 5 S«% JitT©S-C 

[009 1 ] r)^K.m¥t (A - 2 ) i Lr7KKSteJ:0' 
*5^:f>tt»*Wr*«B§ ( 1 ) t-:fuv f^^v -fye^ 

7;?.-h^b^(III) i^ifiE^^tl/T^^-rS*?-:*- 

[0 09 2] llifll ( 1) iuriJ, T-CK:Mt4 (A- 
1 ) ©i c 6ri«WLfc»«jfflfli ( I ) 

©*5W*l/H. 


(13) 
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[0 0 9 3 ] :/P7 ^^V ^^Vt^T^-- hlt^tlClll) 

^-^h:fu-jmtQiimmt^mmv$>^x. mm 

j}< y >f V T ^> - h 1 1 *5 J: D^' c ti 6 CD V >^ r - 

t;^^^} ^vzyr^-V\t^m\t%mc^\^>x^%x. s 

mnomm%\^xvxf^\in\tuhf<^^^(ox. coyz/u 
V mt bxu^i-&i)^ 1 3 om'o^^i-it^m^m 

- y*a t':t ^ ^ ^ AJ^cC iO'^ ^ 7 ^ffj ; 30 

7-fe hi^igx^;l^:fe<]:(>'7-fe^>'UrH2 h>?&:^<D?£tt^ 

y-;!/, r^^y-;U, 7 5 Jb7;l'n-;U. x^u>i/y 
n-;U'tryy ^>ii/x-f*>H/, x^u>^y n-^i/^tyx 

U>yy :3-;U^yy 9^;ux-r;l/, ^>>?;U7;Un- 
^y :J^y ^7^2 

h>7;l'n-^;U. ILK^^JU*5j;0'?LKx^;!/)5:<5:'(D7 
;l/p-*;l/^:/P u;i?^l; ;^-^;^A7^ K+i^A. 7-feh7 40 

5/7-fe^;l/^y^+5^A, t'^p-^+-y->:t4^^'A&i' 

<i:©^;l^:;^:/^>3^>^n';i^S«:BtK7 5 K. -^>X7 

\/^y. 7xy>. :/f';i/7 5>. ^:;^'/^;i/7 5>3^cC^cr) 
7 5>Jfi:/a^>i'S'J: -r^^y-^^k 2-x5^;U-Y5^ 50 
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[ 0 0 9 5 ] *^I4 ( A - 2 ) tC*>C>r±IBS^«S}flg 
tcSl^T, »i*»JB§ ( I ) «4 0-9 5fi«%. #CC6 

II) tse o~5as%. !KFtc4o-i oms%3&^^n-e 
[0 0 9 6] ±gE^*4 (A- 2) (A- 

[0 0 9 7 ] C©J:^^CLrillSJ$m);^^:^>^S^ 

%^^m^k^cnMZ'±x%ht\hm^<mw\tmmm 

3-2 0 0 Mm . if^L< liB- 1 0 0 /um . $e>^C*f 
^L.<«1 O-4OMm(DiBHrt:0^3i^r^)^» 

r*-5<. m^\t. mmsL (m>mm) 5-4 os« 

»$L/<^* 1 0-2 5fiS%S^'tSpH5-8. 
SL<ti5. 5-7c?)ffifflrt(7);^^:t>marS^lil?T 
5o ^XC^-CCCDHifyS^rffll^ 5 cmx 1 5 cm 

XI cmCDA*$CD:^->i<'>^*Pi®iUaot?R«5 
cmxiscmxo. 7 mm<7):;^t 5©y >KffiifiteSI 

?SSS: 2 0--3 5'C. Sf*L< t3:2 5-3 O'C. 

mSKSgg: 0. 005-2A/cm' . *fi5b<(*0. 
0 1-1 A/cm' 

a E: 10 -5 00V. *?SO<&S 100-300 
V 

Mm^Pfl : 0. 5-5^rBl *?^L<tJ2-3^r5 
[0 0 9 8] ±ie^t4 (A) 

mimwL (m«8o-i i o-cgsrs-i o^ra 
^Mffl^c . ti}\^^^^ v'^us^W'i^ y "i? u ^ > 7* u j1< y V 

[0 09 9] *:|fe?gtc:|Di^t:ffli^6^*tty*'7 ^ 
(fe(T. r^)f4 (B) J iBSi^-r-sciiO^*)^) ± 
ia(Z)ip* u ^ >x vjui;? a >r*ti«!^tc$iM3n€> 


25 

jtnmm/xmm^'j ^yi^r^^-h. (id mm 

^^•fijJ<'J t Ko+^>;Wt^RO* (iv) i^^^P-;U 
7)\^iJ>mi. NCO/OHSfitb*n. 1-1. 9© 

[0 10 0] H5IB'^u^>-:^*UJi<Uv^co$Sij*Ccffliie> 

2. 2. 4- h »;^^;i"^+if>t?>f vi^T^- h, y 

-3. 5. 5- hU-?f^JUt/iJ7a^=^-i;'> (^y;i^a> 
y'Yyt^r^-h)s 4. 4 ' -zyy^u^^yji^ ^ 
yty^vuT^^-h. ^^;u^>^p^+i;*>t^>fy^T 
4^--h. '^v:fo^^)^>t^yi;u^^'^y-4, 4' 
-t;^'Yyi>7^>-F ; cn^cDv^-^yt^T^-hcD^tt 

5, 5- h '>i^^;i'>'^p-^+if>Rj>'4. 4'-i^y 
[0 10 1] ( i ) fiX^^iL/T. ^t^i^s^^-f yt^r:?^-* 

[0 10 2] mmou^yy'u^^v^-ommicmi^^f^ 

(ii) ^¥i^^^a5 0 0-5. 0 0 0,*f^L< 40 
lit I, OOO--3. 0 0 0<D7r-V:J^-7'Ji^lyt-Jl^RU 

>/K (j:5'U>:t+>^ K« y*P fU>:t^v' F. 

FP7^>^) ?rM^X(iftS^ (-^Uv^Xktz^yy 
A) :$^ixn^tx^h<0. m^ftiTi<Vxf-{yy^V::i- 
^Vy*PfU>y j}< 'j u>- y*p f 
U> (yP':/^X^i^>:$?'A) Jl<yrh^ 


1$|g¥6-4 1 78 7 

26 

1. 4-y^>i^:t-;l/. 1. 6-^+1^>>?:f 
-Jb. 3-^^Jl/-l. 5 -•^>^>i/:d*-;U. 

ym) t(Dmm^^^i:fci><o. m^U^^V:j^^byri^ 
riy^-h. yi'>V^^t^y^)Vri^^-V. ^'J-3- 

^^;i/^>^;i/r>^-^- ^y x5^u>/y^u>T 
t^^-h. :j<y;^:t^>^;i^/^=^^>;l/Ti^-^- h ; jfJ 

Jk J}<y-3-^^;l'^>'UP7^' h>S;?:t->'l^; Jl<y:^ 

[0 10 3] *lflB:/Uii<y v-(DS{jStCfflC>6ti^(i1 

1) ig^T-S^y t KP+>';Wt^ibrtJ. ^^iaj 
^g^^S3:>i5 0 0*«r*orv mtf±ifijj<yxxr;u 

r)ia-jm^u^'}^')y. h y^f-p-^ux^^v, 
h y>^^P'-;^7*p^^*>^Ro'^cDr;^=^^>3^::^^^F 

{t^igj^fitiByiB^ y X'-r';u>:^:t-;i'Xt^^ y xxr 

ju>:;?:^'^;i/tcj*u. amo. i-2oas%. *f*L/< 

{to. 5^-1 osa%r^-s« 
[0 104] HuiB0u^5?>y'uj^<y v--c)ij3sccfflc^6 
ti^ (iv) y^^p-;ur;u:^>Kiur«. 
;«^^p--;i/i^M. 'y^'fu-)iy'u\:::tyM. ty^^^u 
>>^^P-;U7'Pb':i*>gt, S/>^P-;UB8 
ie^7&5^Cf6n. !f?SL'l^fe(D«-:;^y^P'-;l/7'nf:t 
>S^'C^'5o i^>^f'p--;ur;U:^>McDM^^. 
yjim (-COOH) tbx ( i ) - (iv) ^JSJt.S^ 

T?S^'^U^>7'Uj^^yv--ct30. 5-5S«%. if^ 
L<^* l-3fifi%Cc;&-Sfir*-5p tfJlTf^^iyJimo 

&i)^0. bm&%^mr^{t^^rj:x^)ii>3yf)rimc< 

<. bmm%^m^i>t. wmf)m<tj:^fc^. xv 
)\^i:^Byi)mb<Mf&&ttj:^. tfcmm<om7i^n^i& 
T^-tt^o w(<mtf)i7r^^y)imiiM9tymmmm'SL 

[0 1 0 5] ^KSCD*fOCCffll^6n^3Jiar5>iL/ 

r^j. F yrji'^^ur m^^tb ')^^)i7 ^y. 
Fyx^;L'T5>. h y -^yy'ptvi/y^^. Fy-n 
-■:;^pf;i'T5>. F y-n-r^'f-jur^^ ; N-r;u 
+ju^;uji-.y>, m«N-^f->'i'^Ji/*y>. N-x 
^;i/^;i/t^y > : N-iyr)i^)irjitfy-)i7 ^ 
{?iR{iN-i^^^>'Px^y-;UT N-vx^'jUx 
^y--;ur^> :R!:;cti6CD2«fel±0Dti^7&W 
6^*0 cn^cD^-^jf^LiifctD^. Fyrji^^^jur 
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[0106] i^^M (B) icii^mmm. mmn. m 
[0107] mmn (b) ommiimmi'cmMiti 

D . l~20wm.iRFK:5~l 10 

[0108] *»HjcD7?!*(c*5i,i-c». ma^witmm 

K^ffl4 6 0~l 0 0'CfiS-C3~l o^>ra7"ut-h 
-^ffi{c«^r) L-r c n?)^*iBjii#iMt# 

[ 0 1 0 9 ] ii{T, *l£B^«C*st»-Cffll>5W«^»iJM^ 

if4 mr. (O j iiiisft;-r.sci*s*s) tc-? 
[0 1 1 0] (c) tbxt-f'pm'omn^mm-r 

<DT 5 ^1SBI^-i<'; -{ y VT^" h{t^-?>7'D i"(t 
[0111] K^'JxXf^HSftJfliiL-CtS. ^^(3!^ 

ri^b->^!a:i'©l^(pic2~4ii 

^:i-^>f-;l/5^'j3-jl'. 1, 6 -'^+-tJ->i^:t- 

^u, h 'J>g'P-;^y■P''^*>v ^^^^ j.y x u 


i^gg^e - 4 1 7 8 7 
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10 1 1 2] ±iB;j<yix^;i'3s«}flitt. m^m^'f-m. 

*sjl. 000-1 00. 000> SfSL<tt*5j2. 00 

o~2o. 0 0 0, ymmmmi 0--20 o. »*l< 

«*^2 0~15 0-C4c5Ct/5S»Stl<^. 

1 . 0 0 0 *?i(c * £ . mmo>imm^ni>mT 

-i;mw-^^f-&f)im 100. 000 ?r®A s 
ilfp^tt, f±± 0 tt^c £AJffiT-r ^©r»s 0 < 

[0113] ±fBT 5 y«*fl§«, wmmmtm-b^^x 
juic^mit b tcmi^^Bm -2./c*©*>©r*-3-c. 

^MbigJife 4'3!IJS^ 3 n »T 5 ^^Sl©«-C *> ^ ^ 3 
>*;l'AT;l'7'b Kfflfl§?:£)a^iU-Cffll»^©*5ii?{b 
tt©8l.^>6W$Ui^. 7 5ym«> ifiattlfll 
i0^tt@JK^a«{c»-:Jl»t:*5} 10-50 SM%vm 

^t6<Df)mtbi.K 

[0114] ±fBfliis^i*+->{b^f)«. mimomit 
±wrs«>©-c*s. g[BiaKe^^b**ai«3ji©/iNji 

iS© fe© p. 7 MJSX«-enJ'::<±©'b ©r* 0 r 4> J: 
*IK^b7K^5l*«eSLTl»TfcJ:l>. SflSSS^^b*^ 
[{bl 7] 


[^bl 8] 



[0115] a)!SSiSX7j<=<r'>{b^(C§ATflgIl5lg5i' 


ae) #13^6-4 1787 
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t>l>CiA«i^KSS-C$)S. [0 117] 

[0116] fl§S^Xij<=^Mt^^<!: L/r«. I*W«C* [{b 1 9 ] 

CH-CH2 


. O - 


C-O-CH2 yO 

0 

I> 

-O-i-fCHg-^iS-O-CHg^^ 


[0 118] ttcVil-m^: 


Ut20] 


(17) i|fBJP6-4 1 78 7 

31 32 


<X 


C -(O -40 ^ ^ ^ 0 - C Hg/*^-^ 


CH2 -^-{o-fCHg-^g-C-^O-CHg^^^^^ 

"/ ^^ jO 

CH — C-^0-4CH245-C j^O-CHg''^-^ 

C H — 4 -(O-^C Hg-^g-S 0 - C Hg^^^ 

CH2 -C-^0-^CH2-)5-I-^0-CH2'^^^^^ 

(SS;*. k«0~l 5©S!Kr*S) r«t)3nS{b * (SI^J^ R, «ffi14*JR*WT.5#Kg|»t?*»3. p« 

2~ 1 0 or*s. ) 

[ 0 1 1 9 ] 3 6«CS/c, TIS-iK^&O'^fi^ [0120] 
( 1 ) . ( 2 ) X» ( 3 ) 4«>o{b^iK)«: i'*sf;tf 6n [^t2 2 ] 

[<t2 1 ] V Z I 


^CH 30 


(2) 



[0 12 1] 
[{k2 3] 


HCXIiCHj) HCXrtCHg) 


[it2 4] 


(18) 


!^ig¥6-4 1 78 7 
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0 > 0 


34 


o 


2 


0 0-C**). m«5~l OOT*S. ) > 


* [0122] ±8a#fii^ ( 3 ) «:*jwsy«. 

Hb2 5] 


0° -Qv^ -0^° 


[0123] ±te^(4S; (1 ) ~ ( 3 ) *wrs<t^#) 

iL.T«. 8512^*4 (A) (DxiT^^^i^mm (II) cD»!ii 

[0124] ( 1 ) ^^r^it^t L-cw. ii 
iax«j<+j/^i)§ (II) ©»i©«ig:^ffi(cfif-,Tf§tt* 

+1^--( KPa««^{*%m ^^-Y Fn^N--:^-+t>->f 
©Kfb^Jr id<+Mt-r S C i K J: -o Tiii* t fe©;!)5 

iSffl-c^^. (1 ) ^m^it^mtbx. m 

jttfEHPE-3 1 50> EHPE-3100. HHP 

E - 1 1 50 («±. if^-^Mt^xmm. ffla«) 

[0125] m{4SC ( 2 ) i^t^it^mt L-C«. M 
IBi ^+ ~>#fl§ ( II) ®» 3 Ol^MH-mm -5 -C 4 - f 30 

Hjg-r^ciA^rts. c©j:^^ca^sjct;©-F'j<ko 

=7i>t))\'m.^^im\<r)U^-rxQ o~ 1 s o-cgg 
©jaa-c{|t# b di 6 ^ S^^f c i *5-c # 

SlE^rattii^ 1 ~ 1 0 ^raSKi-rS C i^ir* 

\,^^ctifi-c^. ^(DmmL\^x. jas!{b'<>y-/ 

g^J^^^•^p- h ';;l/l?©7>/^b^!a^?r7S-rc<!:*5-C* 

(0 i2e]#fits: (3) 4wrs{b^4L-cB. ± so 


le^fitiC (2) 4W-rS<b^©^ffiiP«l(CLTt?!l 
^«3. 4-XTi<^i/Ui^u^^iy)l^^)V (>i?)T 
f<)U-\-. 3. 4 -i/-J<+i^i-'i'a--=*^i^;i' (^i?) 
Ti";u-h> mjRfniUTMETHB. AETHB 
(i^-rnt^^-CHzJHb^im*!, Sii«) ifei'©*^ 

* V- i ^t^^jus^jgiEs #/cfc©*s^tf ens. 

[0127] ±l2)l§S«Xij<+^{b^!K5«. mH)^"}- 
milOO. OOOJ«T> Sf*l/<«*^5 0. OOOJW 

i^^i-^m.i)m 100, 000 ^m^^tmmow-m^i)^ 

[0128] ±l2fl|3SS;x'K+Mb^fj«. iffB!j<y X 
XfJHS)ilSO*T5yffi))§i©*t^ft« (SJfJ^) 1 0 

0MfigB{c*fi/-c*5ji~2 ofiasR. mb<im2-^ 
[0129] mmnvm^fbh^^mmt l-c». 

7j<«^ ; S^Kx5^;l.. StKy?;H?©x;^f ;US ; x^ 
U>i/''jn-jl/-t>'^9^;l/X-^;HSF©x-f-;I/iK. x 
■/py^y-;!/, 2 -x5=-;l/-^+i'Jl'7;l'3" 
Jl'^©TJL'3-;l'^. ^5^;l/X?-;U^r j<?-;b^v 
i/J^jb^r h >i|®^r h >3S. ;;^7V-;i'3 1 0. 
-;H 0 0 0 (=ix^:5?flJtt^) l?©^#;KStti^?fillK 

[0130] i^^if4©^il6SB!|tK^^$nSt.©rtt 

^(o^mmim^mmicm-s^>-c--mK. 1 o~5 0 m 


a9) 
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m, ItCCE 0~3 0 wtn ©8Sffl*W$H<^. 
[0131] :^^mcm\ 7Ktt:?7-<-7-^]i*/c« 

[0132] }M^mMt. ±fa®fti';l'ifiS^}?:ffl 

^L/cy f y i'^w^/cttv v*iv~{tk.^mm 
<s. -etr, cn6©^i!44ffli^-c> Sfso<«*MO 
[0133]® jt^')'j mm, s&cjz.cx^&m 

SMigib-r^. 30 

(5 ^ i? y i'^*4* /c«y y v Yti'y-Wt^mm. 

[0 134] ciahoim.'ow.mt. P 

«. fat8^«{C»l<>r. ±iBa)-C«2 5-4 5ym. ± 

IE®. (3)rW> ^ frnWihUI^V y v K*^- 
^I4B1 0~3 0 urn , :J7yi'-MlSfW2 5~5 0Miii 

[0135] *^B^©:^^Ktel^-CB, ^14 (A) 40 

^ffl:c^f4 (B) $6{c^l4 (C) 

^Cl<^^5, a;^, 70-250-C, iHfK 1 2 0 - 1 6 0 °C 
OffiH35S»35L/t,». gE?flSt?l 5-'40^KWl-r&© 

wmxh^. mm (o <!:fc«^o^f4*^«t/c 

o-rffitJCmR-CtS*!, -|K(C«i(!5)6 0-i|i*Jl 4 0 50 


!^Ba¥6 - 4 1 7 8 7 
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•C> *!FfC8 0~1 4 0'C-Cl 0~4 0^H*5»Sl/t». 
[0 13 6] 

[^^©Jaill] *^W©:^SK:J:ntf. 
M±©*14:^7 -7-^)iSO'WtSSSiffi^*4©^li© 
«{b!!)S3 3-H-^-i':^S'r*S/c». :<7?Jt->€« 
^©**iMb1-Sfc«)©ttif^l£j»j^/)5^< .i;>ST^ci,> 
©■c^©l9:ii©, fflJftteJ;t;j^©7>->i'^ig» 
*4«. ^>^:^>xS-e©fl6) m^X'^^X^. fit* 
©3 3- h 3'<-i':^SC*-5t-»«3 3- h 2'<-i':^ 

^br4>m«^{Cj:^:/y- K. S^bPl^^ct©^^ 
*i)5:<. *147'5'f-7-^«©WrsWf-<y f>i^tt*J 

+5^«c^»§ti, Se.{c¥mi4, itjR- 8IB!^14^fi'©f± 
±014, {^3ftt, ilHSttteJ:i>'gHt14mcSn^fc©-C 

[0137] 

rafi%j f*^. 

[0138] 1 Sij^t^J 

I - 1 mmm ( 1 ) ©§^ji 
(Simmm ( i -<s» 

^Hi [Sp°d« rxf3- M 0 0 4, J^xJMb^ttlSJ] 
1 9 00S|5?:-:?'^;Hzav;l'y9 93S|5(c^)i?L. i^x 
i?y-;l'r5>2 1 Og|5^Slc>3-a-r@Jf5^J6 8%, II 
lifii?KS!S^S5 2 8. TS>ffi5 3?:fc-:>»ft« 
( I -®) 

[0 13 9] 0«*tSHI(I-®) 
^ryi$y-;l.T5>39 SI5?rSlt®St|J-C 6 0 'CiCU 
^, N. N-s^-><?JUr5y:/af;uri'y;i'T5 Ki 
0 0gP?r?gTL, eO'CfSftJ^iSlES-lf. N. N-^ 
y 5';ur 5 yy"pfji/r y;ur s Fo*yi$y-^i' 
7 5 >{^»*tf/c. »J{Ci;j<+'>SSi 9 o©i^;^y 
sy-;l'Ayd^y'>y;l'X-f-Jl'9 5 0SP> xjP+J/^ 
S 3 4 0 ©y'P f U > y y a - JUy y y t^i^;Ux — r;l/ 
34 0SI5> b^;^y*y-JUA4 5 egp&a'i^xif y-ju 
7 5 >2 1 SiJ*<±ji;!c. 1 2 0*C*-CJ?fiL. x^K+i^ 
ffiyOs 1 . 0 2 5 y t;u/'g (c)S ^ S-cjgfCS ti-fcf^, x 
5^lx>i^y 3-JU*yy9^;Ux-fJU4 7 9gBr#iR. 
?^Lfc©%. Sa* 1 OO'CKfi?-^^**^. yxi»y 
-;l'75>l 5 8g|5RD''±iaN. N - i^y ?;U7 5 y 7" 
D b';i/r ^7 y ;1/t 5 K©* y x $ y-;u7 5 ^mmA 

^8 0%. »li»*KS^«5 1 8. 7 5>ffi5 4©S 

(1-0) ^fifco 

[0 1 4 0 ] ( I -0) 

x:l<+i/a«i 9 o©i:^;^7xy-;i'Ayyy;^y;i/x 

-f ;l/9 5 xslf+i-z^as 3 0©x4<+i/^BgX 


(20) 
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B-4 122 {^^^tf^^'-^tmmSh^) 3 3 0gp. t' 
X7xy--;l/A4 5 6SPSC>'^:^XiS?y'-;ur 5>2 ISP 

^i/x^y-;Ur^>l 2 6SP. ±iaN. N-i^^f-^U 

8. 5giJ4m. sjcE^it. mmmmmo%. mim 

*KS^a5 9 2. T^>«5 5(DS««}flg (I -®) 10 

[0 14 1] 1-2 Sjbffljjflg (II) CDjjji 

®Wbffl«*fll (II-®) 

EHPE3 1 50 [xi}<+^>^Sl 7 5-195. 
^yy^;l'X--f-;L'8. 2gP^l 0 0*CrJJD^ig»|L. 

@?f^^8o%. x^^i^^si Qoomitmm^^ di- 
(») 4 0. 8gR^^#;^c„ mmfiwmw^m'i'm^tmi . 
5oor*o/co 

[0 142] ®@fbffl<f}fl§ (11-0) 20 
trx;by;L.;}f;U;^>:i-:^^S/ F 1 3 6g|5v 4 - l::'x;U>'>; 
a-^=t^'t2>- 1 -:t+i^F 1 2 4SBJ5:0'h U^^n-;l/ 
■/a>r01 SgP^CBF^ -x-f hCDl 0%StKx 

^;u?§?g2 0 osu^ bow4mmf)^iixmrLxmm 

;HS4?gjtl8Lr75>6iilfrmKx^;H 3 0gB«:tt;lr« 

mm^ixmrb. w^^cbowzmm^Mbx^r^^ 

f*. B^Kx5^;U5 0 OgPtC4 0'Cr?g^U. o-:5lir2 30 
5 0S|5<D^,a7Kr4|piac?^mg[x^;U?:|^£L. 8 0 
•Cr 7 8 SPCO^'n b* L/ > y y n - ;l/-^r y y ^ ;Ux f-;!/ 

10 1 4 3 ] ©SMtffltSflg (lI-(3)) 

y-^r^XDSP^x^^^Mktl (2 ->^;^-4-'Yv:7• 
p^::.;^- 1 -ViJ'P'^+'feV^r^^VK) 3 0 4gP<!:h 
'jy ^U'-;l/7*n>'N'> 1 8SUtc. BFj -x-f-^-h 
oi 0%i^itx^;^?giS2 0 osp^s oxr4B#ra^t:f 40 

xmrbfc. a.Tomi'^iimitmmm (ii~®) <bis»i 

tctT^ci^ 8 0*cr8 0gpcox^u>^»;rj'-;U'^ry::^ 

^jl.x--7*;UtC?g^U. @Jf5^8 0%. x;i<=^>'3g2 

T-stsj^i. ooor^o^Tc^ 
[0 144] (s>mitmmm (ii-®) 

2. 4-tfdt\, 4 -^:;^^^;U-4xf'X;l/- 1 
D^+-fe>:^+i/K3 0 4g|5^ffll\ mfflifJBI (II- 
©) il^®{Ctf^j:l\ WJ»8 0%. XTj^^^^Sy^Sl 9 
9(Z)«{bffll«H§ (II-®) mmOWLW'i^f^^ 50 


!^pg3p6-4 1 7 87 
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mictm b ox$>-?tco 
[0 i4b]®mimmm (n-o) 

-t2D+1f^ F3 000 [ 
[{b2 6] 



AT-fef-^Ur-fe h:^- HO. SSKRO'r h^xF^i^>/ 

7>5SiJtc^a7ko. isp?:m. 8o-crmrBi«-:» 

fern. 1 2 0-Cr3B5^JS:i£f^xf-U>yy3--;l.-ty 
■/^;l/X'-r;H 1 egU^Jra^T. il?fj^3'8 0%x.1<+ 

s/afi2 8o<D®{bfflefB§ (II-®) %f#So mmm<o 
m^m^mum i . i o o o/c, 
[0 146] ^mitmmm (n-®) 

ix^n-^>5fi;'x>0-«i*l 3 2S[5«rBtKx^;l/7 0 

mmmb. Mmmi 3o^^^mm:j:^^mmtbx3 
bvximmf)^iixmrb. Mtc4 0'c-c6B$ra^i/ 
tc. mm. mmx^)\^. mmim^^^. s^kx^;u5 

0 0a5^C4 O'Crjg^L. o-:5l>t:2 5 0gp<D^.S*r 
5Iili$t^m®x^;U^^SL. 8 0Xr4 3g|5(D^^ 

SS9 0CDfb^«J (D) mtc. 

[0147] 4-t*r.;l/iy^p^:^-fe>9 4gp^g^|^x 
^;U7 5gpcc?§<gO. iii^Stl 6 Og|5^i^g[x^;u?§?g 
<!:LT5 0'C'C4B5H?&H:rr?jSTb. MtC5 0*Cr2B$ 

x^;l^5 0 Og|5tC4 0'Cr?§MU. 0':Jl>'C 2 5 OgRcD 

m^yi^xbEmmmm:^^)iim^b. 8 0-cr3 2 

gpcD^f-^U-YV/^^l'^ h>CC7§fi?L. @0^>8O%. 
XJi<+>x^S6 5(Z){b^ (E) mtc. it^ (D) 
2 2 5g|5<hit^JB5 (E) 1 6 3gWCT;U^ x-^ AT-fe^ 

ogp^fin^. ioo'cx\mrm->fcik. i5o-cr3 

B#raSfDf^x^U>i5^';:3^;U>ty >^f';Ux-7*;l'6 0 

m^m^xm^no @^j^7o%. x^^^t^mmzi 
oomitmrnm (n-®) mi>o ^mmowL^m^i- 
Mkmi. loor&ofcp 

[0 1 4 8 ] ®Wbffl<«fl§ (II- (2)) 

METHB (3. A'XTii^iyiy^U-^^i^Jl^^)^^ 

^i7Uu-h)33. 4g|5^cry^tfy^i^^^J^^^*^px 
h^j)i^2i^^^mmbtch<D^. I oo'acmmbfc^^ 

)l^V':f^)l^hyi OgCi:/^JHrPV>'U>^l Ogpi 

<Du^mnc2m?sMixmrb. \m^.mk. 12 

b'Cic^MbrilCc: lB#ra^^O. BJTJ^6 0%, xj1< 
+^'^fi 1 9 6©Wbffl«fll (II-®) mmb 4g|54fi 
/Co i^[|»HI0a^i^^^««J^ 1 0. 0 0 0 o/Co 
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[ 0 1 4 9 ] ©SltffltUlii (11-®) 
METHB*^-7-3 2. OSPi b Fn + i^ig=-iUT4' 

U/c ;H2 a V ;u ^T" 2 4 SPtc 2 B^Kd^w r ?ST L , 1 

^im,bfc^. 1 2 5 -cK^si/triKc 1 BsrasftfiX 

(II-®) 6 4. 8gp«:i#;rc. fe»il©S[¥l^»^«W 
15)1 2. OOOT&ofc. 

[0150] ®mmmm di-®) lo 

3. 4-i!l<^V'>i'D-^=1^'>;U^?JU7i'iJW-h3 

i-xrmitmmm di-®) ii3)»{cMii*tfifei\ 
iffj^e o%> i!i<=^=->s«2 0 ocDS^bfflSist (II- 

®) K1»ll§©IK¥i^^^«»irj 1 5. 0 0 0 -c 
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[0 15 1] 1-3 aasf-^-x hoijii 

»'<-X h (P- 1 > 

m^mmi 2. 5mc i o%+-k4. 4gi5^m> mw 
L/^jAseR-r+^zki ssp^Jra^*. M4c?a?>si o 

^»DA, ;fr-;i'5Ji'r2 4B#ra^t5(f»-/:t>7Kl igp 

[0 1 521 1-4 ;<7»^>m3i^^ (A-1) g)Si 
1 

Se^SfCii^L-C^t* (A - 1 ) <D*ttJ:.-7;Ui?3>«: 
[0 153] 


(22) 


-4 178 7 
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*> «P 
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[ 0 1 5 4 ] « 1 (cteC^T, S(*ffifltfc<l;i>'© 
IBW|sf-^-;^h (P-1) 49 2SUteJ:c;i«'f:*->7k* 

#6 0 7 1 J ) 
OfZys.^ -;H^ x;J<+ i^SJflg 

GY2600J ) 
# 2 0 5 J ) 


* [0 15 5] 1-5 :<7»:i->m«^S|[4 (A-2) g>» 
1 

TiefiX^O-O^-iStCL/ 1 5 0 '■C-C2^HS)Ct.3-J*/c 
a. jaE^®~®*ie^l/. 8 0~9 0-Cr 3B#|y]5lE$ 


930 


3: 


380 


550 
2. 
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[0156] ;Xl^-C. ±ia»*1i}B§ ( I - ^^4ifS 
^>ai4. 5?f|5. :^-^>0. 54SI5. ^^1/^7. 0 

3f4-<--Xh (P-2) ^f^^L/Co 

[0157] m^mmm < i -®) «:fflt^rTiB^2 * 


10 


7 9 

7 1 

1 0 5 

180 SB 
5 2 5 8B 

CCD*14xv;l.ya>3 1 8. 75gBtcBJ 
{P-2) 59. 5 6SBSO'll»'Y:t>7K 
2 8 0. 5 9gB^S:ig^LH?B^2 0%(3!)&*^^>S# 

[0 158] 
[^2] 


«2 



A - 2 -® 

A - 2 - (2) 


S{*tMHi ( I -(3)) 

112 m 

112 SB 






A y o y i> V a 

16. 0 

12.4 


y y 7 * - h ( at ) 












i> A :r n y ^ >/ i; u 


3,6 


V y 7 4^ - h ( a ) 



3 

7fi ^) :/ V \i y if ^) 



> 
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